Background Tuberculosis (TB) is a chronic infectious disease
P
ulmonary tuberculosis, also known as tuberculosis (TB), is a chronic infectious disease caused by Mycobacterium tuberculosis. These bacteria have caused more disease in recent decades, and have been classified as a reemerging disease. 1 The World Health Organization (WHO) estimates that 1.3 million new cases of TB have arisen in children worldwide and 450,000 children younger than 15 years die annually. 2 In developing countries, the risk of Tb infections in children is 2-5% and TB causes 8-20% mortality in children. 3 WHo stated that Indonesia is one of the 22 high-burden countries with this disease. 4, 5 Tuberculin skin test (TST) is a useful diagnostic test for TB, with sensitivity and specificity of ≥ 90%. Based on tuberculin skin test results, we can formulate a tuberculin index as a guide to understand the extent of Tb infections to measure the prevalence of tuberculosis infection and ArTI (Annual risk of Tuberculosis Infection) in children. 6,7 An Indonesian survey in 2004 showed that positive acid fast bacteria (AFB) prevalence was 104/100,000, while positive AFB incidence was 96/100,000 with several regional variations. 6 Children with tuberculosis might show a positive tuberculin skin test with or without apparent clinical, radiographic, or laboratory manifestations. 1, 8, 9 A definitive diagnosis can be established by finding Mycobacterium tuberculosis in microbiological assessments. 9 In Semarang, there was no tuberculin index available, in children. Tuberculin skin test screening on elementary school children in Semarang in 2007 showed that 74 (16.6%) of 444 children had positive tuberculin skin tests. This 2007 study was a collaboration project between the Indonesian ministry of Health, the WHo and the Provincial Health Office of Central Java. 10, 11 The aim of this study was to determine risk factors for positive tuberculin tests in children.
Methods
We used the 2007 Semarang studies 10, 11 for our analysis. This data formed the basis for us to review the history of tuberculosis contact as a risk factor for positive tuberculin skin tests in children. In the 2007 studies, 444 elementary school students (grades III-VI) had their first tuberculin test placed. of these 444, 370 children tested negative and 74 tested positive for tuberculin skin test. Data was also gathered in 2009, when 191 children (grades V-VI), underwent a second tuberculin test with 161 testing negative and 30 testing positive. From these cases we performed an observational study. The number of cases and controls were established using a 1:1 ratio, as we calculated the minimum sample size required to be 29 in each group. Twenty-nine children testing tuberculin positive were taken as the case group and 29 children as the control group, for a total of 58 subjects. We assumed a positive tuberculin test to be a diagnosis of Tb in children. univariate, bivariate and multivariate analyses using double logistic regression, α = 0.05 and a 95% confidence interval were performed on the data. risk assessment was estimated using odds ratio (OR) with a computerized program.
Results
Twenty-nine children with positive tuberculin tests formed the case group, while 29 children testing negative formed the control group, for a total of 58 subjects. Of the 58 subjects, 31% had a history of household Tb contact.
The characteristics of the subjects are shown in Table 1 .
Bivariate analysis showed OR 3.90 (95% CI 1.16 to 13.08), P = 0.040 for a history of household TB contact and OR 10.67 (95% CI 1.24 to 91.98), P = 0.038 for history of illness at the time of testing. These results indicated that these variables were risk factors for positive tuberculin skin test. The overall results of the bivariate analysis are shown in Table 2 .
The two risk factors for positive tuberculin skin test were further analyzed by a multivariate method. (Table 3) The multivariate analysis showed that history of household Tb contact and history of illness at the time of testing were risk factors of Tb infection in children OR 3.759 (95% CI 1.059 to 13.342) and 10.230 (95% CI 1.138 to 91.930), respectively. If the history of adult household Tb contact was positive, then a history of child's illness at the time of testing increased 10-fold the likelihood of positive tuberculin skin test (probability = 90.7%), compared to children with no illness during testing.
Discussion
Tuberculosis contact was defined as living in a house where an adult was given anti-TB therapy or similar kinds of therapy for the previous 2 years. 12 Tuberculosis is often found in people of lower socioeconomic background and areas with high incidence of malnutrition, and high morbidity. bCG vaccinations were done as a preventative effort for Tb to boost the role of macrophages in increasing protective immunity. 13 The current study showed similar results to previous research by musadad in the Tangerang regency. musadad showed that there was an estimated risk (OR) of 3.9 in developing TB if there was more than 1 person in the same house with Tb. 15 A study in Sleman also showed similar results to our study, in that a history of Tb contact was regarded as a risk for Tb incidence. In Sleman, 6 children (14%) with TB had a history of household TB contact, with the risk of Tb incidence higher in children < 3 years old (OR 1.689, 95% CI 0.684 to 4.172). 15 A study on risk factors for Tb infections in Gambia showed that the prevalence of positive tuberculin skin tests between boys and girls was not different until adolescence, after which it was higher in boys. This finding may be caused by differences in social roles and activities that increase environmental exposure or the nature of susceptibility in those children, or even predisposing factors for late hypersensitivity response. 6 Contact with an adult with Tb was observed to be a major risk factor, with closer contact leading to higher risk. Therefore, contact with family members who had Tb at home is an important factor in Tb infections of other family members, especially the closest ones. other risk factors were the number of people living in the same house (density of residence), length of stay in the same house with a Tb patient, history of Tb and staying in the same bedroom with a Tb patient at night, especially sleeping on the same bed. 6 A child's history of illness at the time of testing was also a risk factor for positive tuberculin skin testing in children. A child who was sick at the time of testing could increase the chance of a positive response. However, suppression of the immune system for any reason could cause the body to give no reaction to the tuberculin test even if Tb infection had already ensued. 1, 6 Several conditions may cause anergy, such as malnutrition, malignancy, long-term steroid use, chemotherapy, measles, pertussis, varicella, influenza, severe Tb, and vaccination with a live attenuated virus. In the above list, influenza is considered to be an infection by the influenza virus (not including the common cold, usually caused by rhinovirus). 1, 6 Bivariate analysis showed a risk size estimation of 10.667 (95% CI 1.237 to 91.98 and P = 0.038). Thus, a child's history of illness at the time of testing was a risk factor for positive tuberculin skin tests in children.
Multivariate analysis showed 90.7% probability of pulmonary Tb infection in children (tuberculin skin test positive) after taking into consideration the variables of history of household Tb contact and child's history of illness at the time of testing. Therefore, efforts to reduce the risk of tuberculosis infection in children should be made by mothers and/ or other family members to minimize the risk of adult Tb patient contact. residential density may also be a predisposing factor increasing the chance of contact with adult Tb patients. To reduce family members' susceptibility to risk of TB infection for low-income families, we need to consider improving children's nutritional status by choosing reasonably priced but nutritious foods.
BCG immunization for children could reduce the risk of pulmonary Tb infections. As such, the Lima Imunisasi Lengkap immunization program needs to be adhered to. Good hygiene and healthy lifestyle (e.g., PHBS program) can further help improve children's and overall family health.
In conclusion, history of household Tb contact and a child's history of illness at the time of testing contributed to positive tuberculin skin tests in children.
